[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

olxl (10 2o g i pale alxo
Y'V—ff‘ Q»l:uim “?” )LQJ‘ 6‘ o)Ln.& ‘w.b.b}il.& JLM)

9olwl 2188 b ) slul i 51 gl pl jo (BELIIS (5595108 S (2ldd aoliy Julow
Ol (2188 (o0 Slogudian

Al . ¥ .o ) . Yo ) . PRI . Vo
)leldw‘Lg)Ja;om‘Glfyw‘@b)dgwaw‘c)bm)s"Sxml,o)M“stso)L»

mlio 5 slaiss olaass guadl (2lde mlio 5 4385 pole 0aSlasly (ydss 5 e cunliw paads (6150 Wl wasl> 4355 095 (Lomeiils Limgly aeS )
Ol Ol (s e Sy psle oSl ()25 ol

Ol e gie (S pole olSails ¢ Kb 0aSails WA 09,5 JLokiwl -¥

Ol (O i et S pole oKl 558 I mlio 5 (slaiss Slisiog gl (ol o 5 435 agle caSisls @ dE pole pwlid IS ggmasls Y
gy St Sy ple oSS 925 I il 5 Sl Sl gl (I wlio 5 430 pale SIS analr 435 09,5 Sl i Jytas oty -
omidvar.nasrin@gmail.com : S xS Cany .l ! oyl 65

QAN A i by o WV bl o )6

° .

psle 0uSails Ll Ay Jelos G Uyl aslllas sl RE md, mss 0 ooses ol slalams Coan] 4y 5 S g Al
B )5 all (69,90 andllas G lgie 4 Sl plde g9k @)l s s laul ek 5l Sl mlis g aydss

Jgtee SLAYAANYAY 050 Liamd Jluass 10 55, Vo 50 cgie oaims JSad o138 dlge dil s jlade g args 5 b oledlbl sldgig y g 31go
0 5, s 3,5 o 3 00555 I e 3 4t L e ity 5 (oo 156 o )L Sl ok 4088 oSl 4y
oo b Sy (g5ie) o W) gste 55 a5 4 o 4yl clalic 1o (NRF) (gdia 5| i lié olye aylas 5 ond plad Cangd oS
Pl 4 Baa b jlal Gle G s g dmlne (@n Ge g wile Slhps Slalde wl » Gy 90 Sy 9 w2 Wb 2 (o
o b ‘(_,’_‘aLoj Sy by g,y 3l oslatwl L NRF oges iSTas g Comed (S c0p,S ol sbo, Gl

e b dlie 10 Sy (s5te j0 (P=2/v ) Cuad 5 (P=2/0 YY) (o) «P= o/e 2 1) (28 (P=2/20)) IS T (6o, (Sile slaaBl
Sy 395 5 ComggaS B 5 CosgraS hyd SlE loailony 5eSiles (P12 1) 355 5 sl NRF alod g 5V (g s imo > 45 g
L So g sl oals (2lb ol olie saie 03Kl e 39, ;0 p,8 A0V 5 PYY . NAPPe (oo a4 cdll LB plae e
aled oo A Gl g Cuad 5 Grej oS 2l eonyS 6oy 53 sy F 5 YT AT e (alS 4y i Wl o i 4 09250 S5k
2 &xey YA 5 TV VY VO fals 4 e i @ o550 L 090 G0 sl jlul (o138 (goie (030l uizman 050 NRF
29d oo NRF alas (5000 Y (l38l 5 Cuad 5 o o JS ol 005 5o,

Slaal ;b JSio3 4 SaS (gl oy 1al5 5l oie b (BEL sl (555108 25290 2l3E (S50 (2Nl 36T AR
208 (o0 a9yl 435 @y g (Feglie oladl

3l @l Sl wles i Sloyl 6y aslip cmey S, e )S Lo, w0l b3y lal 2188 w5) Gl 2l saie 3wl Y319
(NRF9) (siie

Aonio ©
DI Dhee i 61Kl asly i, ol s ol Gy Sl g dad 4085 5 e slaplls slo >
s Hshaiey oo by Sal,) 8L a4l ez slo et Lyl g ol Olis b agalye Lulpd o ol o
O V) Sl oged ot 5 6 Il adss g 138 pllas 4 Sl Bl D500 ol Wl) 4 gy Corer 4 axgS

5 aex 5l (eges sog e ldE 4 axgs (Ll pl o 0dgad iz 9o |y st ol ol uml.; Sy o Ll


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

San 5 i oyl o ol )3 oSl (gyeslic Sy Llig asly oo YA

05S bl eog S e (V- olie slaaslen
Ao bkl 2l o (b ane; jo sl asdllae
b Kuls plad laow ,o g lul @l olol 28,5
wive) () 3 gogane Sllllas Wiz pa (anl 4850 &0
AY) Gl 35290 oyeiS sl 0 w)loe ol lase o
Goe Y210 Jlo jo ol )Kea ¢ Ribal ¢ Jlie ,ob 4 .())
odeg sl e Sl s,y aslin Gbs, 5l eslanal b jlaoly acge
A 5o 39290 ool bl s Lilew! jo (gl a0 lals
o &l o Vg Slae Lol ggre Vo ddde in Yo &)
s a3l a5 sl lis b wisls @l g, Yooy
Gl Bis ped ot Glagie booad (bl
IV el 4 e i 208 lagie Jolao (sl 4335
@ ooad pled anje Aol g ()5 by 0 ae,e VT

OV Wl g ae 3 VO-V e e

S ol 4 b oRisly el goasy el @y az g L
G S aops Fob YO o5, Wl o Lol g suss
@l Gyl aazgi by OVF) w8 el 1 9,8 S0 (8l s
ool 5o ool Caenl (ldE lagie (s lul olul
2ol @le glosle mgy g ol wds slajls
L ool adllae olply sl ails Wiy o olsmedils
SheaSisls SO gy95lie e ol gge o Bun
Co pae ol dl)l olde Slge e ey g lul e
@ slams) b Glhs 2l e ) 55 g wlony
28,5 alol (6090 alllae G g ol
WLovgygdige @

e Glagie Jdow (VB g0 j0 (60,90 asdlas )
@ ol koo (Shb (Vg )k Sl 5l g2
b 2l e S
gl (o 1092 90 SIAE laghe (5 lualy Sl o 5L
5 el aas g0 o 5e, Voo jo cad wl)l Slie slagie
Jab 5l ol s plal s 90 5 sl Jad ) ale
pole oAl ( lid mlio 5 adid psle suSiails i
Jlo 5o hax pgo Jlwsd 5o Sl aed (S
0aSisls olié Sleas o 5l aias Glsesl 1YAA-1TRY
slie oole o wlw lade 5 4y b a4 bge Sledbl
o 50 138 g0 eaSiile ol jo ok ad S gie cdims LSS
S S (S (ol sore Sluen aS Wb o Al 5,
Slis al 2 sore 90 Soe g En Al 2 (ol s b
D9 @y Oy g sl Sye>

Sl g b oKuils (gemiils solSles ol Loy
Salem 5 agmme Conj )Ml 5 (Ml Sl 1 (235001
Gl ad Slhe 5 2l lalame obml Cyz o b
el Cosl g 4das g 12 allas a0 ege pad gl
dl@cliuu‘o )l 6)L».m.v )J ).n‘ U"‘ 05....4(59 O )L.\;l)
WSilul s @il leaneS by (Ol by
Coz o o olRadls cuglsl S plsie g S9d e JLio
(Y‘) | cd.n]).) )L.\;l.: 9y oKl L.SLa)L""“ aQ ‘S'Lo...wb
ey g ulh 5l 6l acgeme “Sﬂ;\.é NEYEN
p &S il slhn! - (Ko 8 5wl (golaidl (K58
FoS ol e Gy )l oz ohg o] salS
(_ngo)Sﬁ) ‘)‘.\Jb L‘;""\'C (5L°’[‘>-’)) (F D) el oo 4...>‘$).’
Sl eSS b ool salde Bras p aS aiin oy
05500 oS adss ¢ 108 cual Biow Cgm 5o e )
5 ol Glades Glp plle (5 b Ll Baa
(Su.u.:) &9...: uﬁ‘).o 9 sl ‘Lbrg..!)) L}"‘ | od..uT Lgl.wau
oladl sl Joud LB S )d Lol coasius pivawsST g
Al g aen gl e tws B @ roaygsie 5 ailbate
(JdS et 4 (F) wsS oo ooliiu] digy O g0y b
o b e Seny S eyl (b o
» 05)1.: “SlD- 9 uT ‘U)JS Lgl.)é) Q‘)"‘n J.a..:l.n QS’LAUA}L“’
Asle 08T 5 4z 000 sl 4385 B3
oy LSus lizl a5 cul eols gl ollae
b 3,550 o978 5 (ogee ladome jo alie slaadli
ool Grels Ll HlAF 31 enls adei (ol AllS slal8 e
Sl g Glaal 4 b cass aejy 5 il Sedgew
3 baes olnl g sl o Rl sl sy olde
oo &Iyl Slae slagie gl i colas oL, L bls)
olagl aloz 51 eg lanly slal b)) aey ;o () +) bl oo
Orzmed 5 ,lk plid slaws) @olail g e S
oldlas laly 2l g b coz Gl Jos
bows « olae slalae Golub olal aie jo ouds sl
JAS b ooyl ehe w90 b S g g9, 2


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

Y4

5 Sus 8 Gl o Iz Jlaw aw @l sl (LSS
o awlgd bgmadls g LSS 5 g ol sols I8 ails 5ol
e crailany 5 S 0 |, 16 4y bgyye sloslony a5
5 s Jlows Jolo bl JB 5 Sas ol
s Jhe o 1) (Calo g £90 o atuy) ba S
Glalony oy o bl 5o Wipp wlewy o] @ by
25 oy oS 6ol bde Jhw o Sezee 28
i)l Slr orizen 038 (o0 b dljg) jge 4 Jgux
o Al dho aljy, ageeS LB sloailewy
b o atwlgs il il LS, 51 g ab sols 1,8 ails sl
5 Sl s Slagls Jols (i glasilony s oo 4o
Gy 0kl »o g anled adsu 1) e gile eolel (e o
2355 o0 S 5 039 93l bt Ol g

Gk Sl @l slams, sl adss )1 igladd (o))
Nutrient rich ) NRF 13 slae 1055 (630 d3les drlone
2 sl (V) cé 5 elxil 132, sl (FOOd index
Gl oddidiog Jlade 5l gas s ( olig Pl 1SS 2 550
T omabing uemly (s n Jalis (s olge allys, 2l
(orld B ey o Geelus ool weedS 8 sl
AVo ey (Y98 Fo olig cenls (Moo,
bug a5 1, PUFA s MUFA © 2 slossl w5 oiie
FB oy p )90 Slagie dSiite lae MBI 5l 05 S
e izl Gl (omioran WS o Al |y Conl 1l
o Jols gl s Lyl cdl o Jlade yo cl p3Y aS
Sade Sl 5l gasye wid g gldl o laal
ool alizes olde O 5 65 SO lawgs 4 cdddioy
goxr NRF Gliol acule gly 00,8 alos 0900
S 138 pae lizl liel gex 5l ande izl sl jlade
AOY) o

(2l oy, golaidl an Sbj)l jshie 4 ilae 4y 3o
osbate (b druloe S ghe 0 138 58 oud pled Cae
ol 55 10 Lasgs oy ail) (658 Cand 5Silio (gloodls |
Szl aF e (OA) wi eslinal VYAV L o ol
Cood )0 gin ;2 )0 39290 ldE caimy [Sis olié
Coled ;0 g oy 0,5 SO sl olde eole o ouls Ml
35 Al gie j2 0ud pled Cead

o il (2108 o Gilw Joe g (2lrb T 56
Slge e 5 LSS 4 axg bRl il ol
oSy glegie o SS& 4 138 e ey LSS

9 u’_‘i)»a.n g_)—| ‘U")S 6la\>) IR Ml}m ).)QLM u.uL»...v‘).'

2 ol my @l slesie ill b))l ¢l
= lads ol sbs, :(total-water footprint) of b,
4_‘>la)b da :L;l:.>~)5) 0 LR LS'] )‘ u)L..C ‘LS'] u—l uLo.Q
S o axay ol g oo CBL Loy ol sloo b g Lo
B) xS gl Hlie 4 S ol 0,8 e gl
)50 SoiS bl o> 4 o, g oo eagll T Sall
9 pebime B pae 4 ol 6L, ol by oyl o lal el 5Ls
e szl o8 Jlaie (ol Gbo, jlaie e jolated
(\F) 093 & Logate Ol Lo, 4o gie o saias LSS
335 dmsloms (13E 5te T gl o, IS Culeiye 5 oo
Jaie aslxe jolais 4 :(carbon footprint) ¢p,5 sbo,
el Ml Gras g ody 5l AL Gl sl
(S b ooy gl ekl eolall ST gbo, sl
Wdgi Jolie plas jo aS conl oS aenSTes Jobee Hlaie
lg' p.».w O g0y u>_>‘..\.~'.‘- ools s_i> d)..a.o 9 Jl.c.’b‘ s.\_u‘)B
6‘)’ OMML?!A ))QLQA )| (\a) Q}MJGA J.Ja.: Wr.c
“BCFN Double Pyramid lawg e olde #MUI
o Jd JoJlopo slalesle 51 (SO (lgieay Database”
CS’LXC L.s‘)" e (\A) A eolawl )ld.:l.: 6:‘&.:- Lgl‘bfb"))
355 4 opane S 5o,y o sie m odins S
dle 28 oo GBS B S coleys 5 (V0) <52
(oo sbo, 5l sk :(land footprint) ceeo) Lo,
ek ) ads Gl (Lo o eoliial 5)5e (e el
by amle jshiie 4y allbioe Sloe> b 5 238 Jpame
05 1) (el 5l 2ld8 e 50 osliiul 8590 (e
oolaiwl calizes glo,giS ;o waltne lie slrog,S (sl y
OF) w8
ol @i ste o5 55 o 50 1208 Gaailony (yf e
L/JL“" ..\;Lo.w 9 Ls:‘..\.c J‘}n g_)l.uLa (1Y) W ‘5)51);
g5 am oo il 5o 8 bl s sl ez i
NECIPOUIVC STEREER: SRS IIRCION
L Soler 5l g jobaie cpay 28l3L BB 5 CangeaS


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

San 5 i oyl o ol )3 oSl (gyeslic Sy Llig asly oo f.

P g ead alllaz 15l 2in b g eS 0ol 90 ol
S9— Joe ) i ge a1 LLSG a7 2138 52 a9 lge ole
a8 )S e e sl LSe Blao byb (egas (nl o oS
P dawgi Lo sols gkl o3lo s iosls Judoxi g 4y i
03l asis (st Jloyi 12d,F ol Y1 il ig SPSS 133l
e b)) Bgirasb By S5 alsS (y9a5T 5l oslil L o
St e Bl 5 eSiloe S| o (slaosls &) sl
Alie gz 00,8 ool il Loy oS slwools
A e9d 5 S S 5o (sl S Sbo, slo Sl

Jolso ;y9—;! g Independent-Samples T y5—o3l 90 5l s 3

7€ 5 by @i b sloodls (sl i 4 o] S el e
0,5 solawl Jlo s

basl e
5y el 5l eS8 sbsy Jolds g )lanly slasl aulie 1) 518
oo adl)) 2l slagie ;0 NRF qles 5 Ceod o0 sS4
Jouz 50« 2l08 (S5ie 59 SSE 4y igy 1 Oy50 G5, Vo 0
ST oS o 6o, opeSils o) Jgaz bl 1 el ol )
b anlia )0 SO (55t 58 Ceod g (ao) S e 2l o
eSile aSST Jlo 05 5YLs (55l0 (dxe y5b 45 90 (55t
S el e s (e jsb 4 99 55 ;0 NRF (les
.09.5
3 g B et 136 oy (s i

G595 % S VPP liee) b )0 (o) 3 90 aXia g0
5395 0 VY a0 e sl S
39350 5 AN Sl B Gl jd sloall S
AV Jgaz) 930,5 dslons

ookl b (b al> e o sl 4dss (55,1 5 4 (nej
o 9 (linear-programming) s g5 46bn o,
ai b gie 9o S5 4 (goal-programming) Sl
@ gt Sex (o) (b by Jae (V)
b S jlade (50810 4 a5 Joo o )0 (295 (e
ol Caze o B S 65, b Bl SOl A
Sibe a4 Gyl (535 aslip Jao (lia ,0 35l0 e
Lo e 5 gy (pl 3o o0 Bar iz b S lojen
sbos loy o2 (b 55, acly g pdy Blasil o
Orend b Cuglgl s azgi bg 008 o Wl e ) golais
(V) wled oo 1 1) digy ol «Bun 2 (gly 00l
G a gbiws (Joo ol Bua ols adlae (o
oS shsy logen e, o 4 Ll olie
ol andss pald (uils STae 4 g Cwod g () 5 S
30 e 2lid Glagie g lanl slal soles &8l o 04 [NRF
Slacal 51 Sy gl lal e date o ol as 3 s
slaJos ;0 aillox &g 4 (eip,S wol oo,S JBlas)
5O s o] Gy S oo o g o (55 ,40b
S,lg Baa lgie 4 polie oyl ‘@lﬁ)] Sy dabp Jow S
W‘ A S al_old JB‘»L g,-i‘“‘— ‘_ngoJ.cs )JQLS.A Lo
00— ylg Blaal 51 G o aSol 4y az g b .0gd ped polie
aols 39 Wyls a4 el ax o olul p wiles so Juw 4
Sy Comadl 8l (g iin 59 A5 Bas 4y Jow g wril
So e sl ot Jlai wlal  pols adlas ;o wes oo
Sy el psie 28 Jlosl (SLSy 039 s lk sladl
90 S8 d oo &Sl glalde &SIl L slaws < Jaw ol jo
S50 S (Bize L b oads Jlesl Cudgase g gine
as ag &l b slass 283 a0 S8 Culgde (8 )S

4355 0uSLasls (5,95 108 )3 90 9 G (28 (gt 93 50 ()l Aunlie 5 (Jarme Ca ) (55 luk sl (oSl ) g

P-value® 59 Ggie S Sge JUESUINE
Sl Sl Ol Sl Sl Ol
ofe N -/$5 VY - 18 \f @n xS sbs,
<ol <IN -I¥N <Y - 164 M) T ol s,
o[- 0F -Is® V/f? -JA] VIA (M) s o s,
-/¥ay a2 -IVf -/ 0 -IYY M) 6 ySl OT sbs,
AN -I20 Y/ -IvY Y/va m* Js ol sbs,
-y VIEY \AA VIA £/f (M) cyan SLo,
e VFEAIRY YAVANE NS LRI (Olog) Cond
ofe N -NY e ooy -IVE NRFaLes

= Independent-Samples T Test


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

A

5 byl o 138 adie 5 s Ui 50 alliy) oo 0y laailany 55 (liee ¥ Jgor
a5 oaSsls (551 ol

5 Silowwy £ 99

'SD) Jlxs 1, Golp ) oSl
YAV .Y \agg- CewgraS J o8
YY-q/A) £YY . CewgeaS B
Y- aA/04 ). bl LB

1.SD: standard Deviation

ooz g0 0 ead 2Lk jlal ol o b Ly
bl e st U sl (Siie adly et
20,5 olgiiey dagie SIS 4y gy 090 a2 ¥ y0 00l
Sl ol o 03l a5 was e lad eandl
Do 5o Jyere S g5te b oSy s5ie sl oad (b
G2, Fa YY AT Ve tals Gel cod i 4y ¢ gy 950
(85SB 5 T o T mm) S ol ey (5o, 5o
Al 5o Gl ae,s A izes 5 anie 9 e
ol (ezen () loged) 90,5 o NRF (6l 4dss
30 oo b ags e sl oud (bl (2l ok
YA o YV Y YO ials a4 i cud )y @ odd &l
i g oy 5oy (S5 2l b, «n)S sbs, s sae s
o o0 NRF (gl adns a0 sao,0 VY uldl g
(Y loged)

uﬁL‘L’ ‘03.4:;‘5@ csalin Y Jju\? o as )5‘b uLo.lb ¥ }Lé
L So e 3l ploim oad (bl (alaé s5ne
dﬁl" sblde ¢ :\.il)\ Slads olows u.ul;ﬁ‘ L i (5950
5 2l g sk G« OLS azg> alex ) whe S
sblic o @l Slads slaws jals 5 (E0 b oy o5
o 408 Sl sl e Alaz 3 a8 ST sl
@ Soie ;3 S Sl o olren (98 5 (e
2 (b ak 2 65 99 Soke elolp oad 2Lk Ik
€35 5 S 5555 ahex ) b CBsT 5 S sl
4 P 4z ool SiS cenls g 0 ald Slies
g Jabd alods cliS aloz ) e, ClloS (ool slalis
) b G205 5 53 pS 0 olie & (S sk
p Do Job 30 3L SO A (65 a5 5 € e Juid
Sledb] wl.w‘ » (f Jﬁ\.\}) é}wsa ounlive ()9) Y’)

F o oad &)l S5 o)leds (s9i0 slalis b diedan (55, asliyy Jow 10 S5 (g5 b o e 00l bl 2138 (goie anslin ¥ Jour

0ASLEIS 48 () 350 Alan

EN JUUE S R RV P 395 Ve 0 ouds &yl wleds olasy 13g ol

a0, 5k e S ssre sbm ool (Ahb b (gl sge eaSails o oad ail)l Sy 138 g5
-y \ Y Cewle g gy yuae

e Gah | ) W5 5 cle o oll i p55

JERe \ \ sl g S L 5l I
- \ Y odsS SlS gl
v | ¥ Sl g (o) o daed )95 gl
+¥ ¥ ) 39 9 olS 4z 5 5l

5 9 ) ) VLo 5 shloy)
- \ Y M 5 s,
Wy ¥ Y wlo b s (o
Y 5 Y Conls g Ep0 b sl S

et e ) ) Sl 5 ok (Jgibn]



http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

lSan g e oyl Lo ol 3 R g)s3lic Ky lie asly oo

v

Sy90 alan ¥ o 90 o)kl A8 (gae oS 5 b diadin (53, del p Joe 40 090 (sa5e (gl o b lal olie saie dunlie F Jgoo

IRV BLR 3]

C"M )‘A-a.» 39) Y. J° [ XW) 4;‘)‘ Oledo slowy [RV3 ‘éu
&l L e Y oo slow oads 2k Il olie sote oaSidls jo oul &Y olie gie
- v v Cesle 9 &" J»“:—‘-‘i‘
JISELITRY \ \ Cewle 5 gl oYL

-y \ Y s
-\ \ Y Cewle g (S0 aidgS
& ¢ v £ 3 S35
+Y Y \ Ceslo g &0 ald STy9>
+Y Y \ Ol S
+Y A \ Cewlo 9 g;..:.'> 4?5?
-Y \ JWy g cwle 5 Jald anls
-y \ Cewlo 5 oS0 ylmesly

010 (1) & puts 2oy 008

0.05

0.00

[T
- %
-0.05
-0.10 -0.06
=
@]
-0.15
-0.13
020 -0.10
025 -0.22

Rl Oy 50 sl wdi sy g aie e (JS 2l inS (5bs, Dl a0 )s ) loged
Sl 2l sain b oaSlasls g il 10 0uls &3l S 2138 (g0

0.30

0.20

0.10

0.00

-0.10

-0.20

-0.30

-0.40

(1) Ol s wus yo

0.23

LL

I I o

I I |
-0.23

-0.25

027 -0.28

Sl D jgo 50 sl 4di5 (a3li 5 alie (e oIS Ol (S (5hoy Syt o0 Y Sloged
Sl 2ldé soie b oaSiils g il )0 ool il )] g0 SldE (ggte


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

\al

slr b ane gy ALk Sae L) 6l asdllae Y40
O Vo lrosls bl o Lobewl o (gl awyan ol cucy
59, Vo yoead &l o Vg olde Lol gge Ve o lae
@ sl Syl iy abn by, 3l e plaal sl plxl
ol ades ()l b b Ced 5 )5 b, il Bl
el as ols las lagl asdlas gl Lads S el
@ e ety 208 Slagie bosd Sk ll slagie
plod e ol 9 ()5 b, 4o e, YT fals
g Colombo .(\V) woF asyo VOV lie 4 ond
Goe &l Bua b1y ol andllas YoV Jlo o 5 oL, Ken
Ol »2 ol Al Sl 5 gl slul b 5l argy b
Al b awolie jo olygel Lils cols; g el slaalewy
ool e sely aloul Waw o A e dw jo (sole (soke
biye gloosls Gulul prlaly (2l goie ik asllas
Vol soie )3 ()5 5Ly g b (sdie ) Glime (e L
oelS Bua b s o5, aebpy g, 5l eolainl b g aiie
b5 ell glads colss Las L oo Casy ol 5
a4 Glal Hlae e (gilw gy a5 ol lis axlllas gl
9 oS by s W) 5 B Gl 4 e S5
3 Slss Jlosl jhamy (Jlo ol b ags 5 oads plod Ceod
Ol ol (2lde o Wl 5 iy 2le 5
Slime 5 5ol cacy 5l cols, (olde BWI 5 baailewy
2O el J8 see b gy s Sglds B yan
S dely ey 5o Ol Bes 5 Gbr anlllae mbs ol p)
oy ol s b gy 8 ) ol xSl
b @l ) 3ol a5 ol GLad 5 gl e 50 oo
23 25, b Sld 5 s ogen 31 (28l 3 (6531 VL S
5 "8 e 035 leSle conle 5" ) (535 SV S
Sl ads slasls bis el "G5 L 5 @in WD L
(YD) oo 5 o ol jrals & e
b 4 allyg; oad aBy A ) yg0 gl aslllas o
=B o3, wae ol aS 0gy 0,55LSNVYPE e Jolro (5 Silo
o By 1 R 590 )5 S omizred Al o0 (2P
or 3559 Vo Job o oot sl glalie JS e 8
Jbw jo L) g Al-Domi axdllas 1o .04 doyo Vo Joles
5 5l amo o VY Jolbow olae 5 90 53 Yoo QYo e A
Gosrlae Jlaw jo g aslo Pre o o oo &I glaé
Dias- ¢ asllao ;o Cuud 5l (YO) 090 0, o8 iilo
g oy 590 liee bl Bas L a5 S gFerreira
waazan A b Jlaiy ook slocadle e lay jo

- e

@ bgye g3 5 S 2188 oo olml sl anlie
S Gy slie a5 ol lis adllas 350 0uSiils b
J5 ol b e (Sila j5b 4 idg g by &S
b oavalie ;o 1) 5 omb NRF wles o 5YL ey 5 25
Iy Salas cplasiils g U sbalae 3l JSice a5 90 (o900
PV G 5 o g )0 @in YL HlEe 4 (g
Sladllas o 0l Cad 90 (500 yo Doy jw g9l slalie
L ol,Ken 4 Hatjiathanassiadou lawgs Y-V Jlo ,o a5
Olas b plxil alS 5 (s (2ldE oo VIV (L)
sk, 5l YL s sblie soe Sf b, a5 al ools
AV Ol el Gl o ol Jole - 05 (LS 5
S s SIS ol e 0 Sl etisn b
Loy Y210 Jlo jo a5 ol asdllas jo iz o2 (YY)
slie o Ol slbs, obj,l Goaa b ) SKen ¢Strasburg
b olS oY game wad abl 5 50 ol G 5,
gio y0 odlds Byae ol olge plB 59 do s FOID a5
S ol b3, 000 YV L5 Jgts ciols oo JuSis |,
e 039 ae,n YO L gles OV game 5 wiog olié
(YY) divg olde (g5 0l (sbo; K0 2o y0 YA Jgtue
aisls bl ol jo (lKen 5 Cliyy giue a5 (gl axdllas ;o
Lawslio o olpl so9 5 i slalde s ools olis 5
GV e Cawy golul S sl 8 slalis
(YY) 5 ls 55

a5 [elS 5o Cewl gl dddllae piinss ol dslllae
o255 ol oales 8 155 j0 Lty lié (sie b
1 g canl aBlyy aBuls olad lame ;o Jlal olas
s Gl ol Sldlas b oyl sloamil auslie Sl
S0 eaSiily S old sgie (g9, ardllas (pl iz e
slroaSisls Hlae slagin ol calid wad plxl oSl
Gl Sl 35 g oo b (Sl dnped (S ple oKl
3 BB Glagmsy 50 Jyeme slogie dcgee b gt
2N peesd o3k 9> By Jol> slaasdly o s ools ol 2l
G bolul soe iRl ol adlhe s leiee
J5 Ol by (oS sbs, mels el wasails Lol
5 A58 5 ee; Sy (S 5 ol e O ggaze)
ol pl 30,8 NRF (ol a0dss aslis ioliél s
5 dubw oS gyl slalde &l olads ol Lo 4
S ol sbalie &Il cleds slaxs als ¢ Sloy jaw
Jle 30 ol)Ken g Ribal Lail oo 90 9 G (5950 ;0 (0,8


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

San 5 i oyl o ol )3 oSl (gyeslic Sy Llig asly oo of

gy amles 5 (gdae s gl dad Ll 5l g 5 adie 4 95k
Slwly 5o (Sl ez Jlosl gz )0 s, 4ol 1Y
39S 0 Saglie slasdl Glaal g Jlauly 5 juw olRiils Slaal

G0 98,245 plaazgi b opizmen 00,5 oo dlpiioy
18 SV l_v = u_..u; 05)_? 65[} oli.::;;lo )\b o 45‘)| GLA.C
Olalas plowl sl asl guie Jase Cun) g)lub g
ooy 2 2l sy 5 525 590 Ol 2 (Sledd i

23,5 o olpainy
bt woas orb 5l g5 allie Gl i)l Sl
S5 el oS als plusm il sy aineS iasy
g5 A ieS ladl oo VPP Cld o jled 4 i

pote ol zils (551 ()8 5 Dliniod Ciglan 5 (yLgmiils
allas (ol 5l Jlo gl gl (b S S5
pole 0aSisly (6,57 138 Jytas | puizmen 090 0 (19508
(St St (S pade oRaily ol o 5 ads
g Sobex Jdos ()3 10e (LS5 5 oSl W )18
i lllne oyl lmosls (5,515,510 ailarero () San

ol s

e References

1. Prosperi P, Moragues-Faus A, Sonnino R, Devereux C.
Measuring progress towards sustainable food cities:
Sustainability and food security indicators. Report of
the ESRC financed Project “Enhancing the Impact of
Sustainable Urban Food Strategies. 2015. Available
from:http://sustainablefoodcities.org/getstarted/develop
ingindicators. Access 2020 December 15

2. Pact MUFP. Milan urban food policy pact. Milan:
MUFPP. 2015. Available from:
https://www.milanurbanfoodpolicypact.org/ Access
2020 December 15

3. Abele J, Farhadian A, Nilforoushzadeh A, Sharma R.
UBC campus food guide: a responsible food system
communication  tool.  2012.  Available  from:
https://open.library.ubc.ca/clRcle/collections/undergrad
uateresearch/18861/items/1.0108598.  Access 2020
December 15

4. AHMED S, SHANKS CB, DUPUIS V, PIERRE M.
Advancing healthy and sustainable food environments:
The Flathead Reservation case study. UNSCN
nutrition. 2019;44:38.

5. Black JL, Velazquez CE, Ahmadi N, Chapman GE,
Carten S, Edward J, et al. Sustainability and public
health nutrition at school: assessing the integration of
healthy and environmentally sustainable food

Sg 30,0 YO Jolas 8 )3 plonil 138 oacg Ao e 5,90
90 JHe Jdow jglans an S Sldllas plol (VF)
Akl asme 5 (555 (5,18, Jslge alex 5l ole

Ozt 9 ol dgete Sz 5o wlRadls G5 phgeails

Olallas ;o wilewy o) als g jo SMlae b
ey 50 5 4 (5900 (]

aS gle cosgase cewl p3Y asllas pl bl sy (o

3 dlez jlogd ais 5 a5 o cwl 00gs axlae ] b dslllas

Soo Sl CgeS BB 18 wilons SIS cadlllas o

1 5 s 55 plosil o) gl oS in Jds @ 90 9 S

L b e slopsite 5l (50 Olgae 40 (2188 325 599 (e
@l s =k Joe o)y Sl (e slae; sl
e Sl @8 ) 59 Glil 008 e ads il
SS@ Lo JS 55 590 51 (2138 Slge 1 ST o e (ol

(et el aalllas nl o5 Cudgae Kod i 4 ()
Sl e 9 S by polie (Ogs s 4 axgi b
9 o=l po (Al G ol i 51 gl o (plas B

Al eolaiwl

asdlas ;o 0o pldil (gl Jow bl 1 cfgame 4o
s I3 Glagio bl 258 oo (23Rl ol
5 gobasdl Ja 5l g e oo Sy ogdle o Jad

initiatives in  Vancouver schools. Public Health
Nutrition. 2015;18(13):2379-91.

6. Auestad N, Fulgoni VL 3rd. What current
literature tells us about sustainable diets:
emerging research linking dietary patterns,
environmental sustainability, and economics. Adv
Nutr. 2015;6(1):19-36.

7. Dagenais B. The adoption of sustainable menu
practices in healthcare institutions in Quebec: a study
of feasibility. 2020.

8. Sahal Alharbi N, Yahia Qattan M, Haji Alhaji J.
Towards Sustainable Food Services in Hospitals:
Expanding the Concept of ‘Plate Waste’to ‘Tray
Waste’. Sustainability. 2020;12(17):6872.

9. da Silva Benvindo JL, de Souza Pinto AM, Bandoni
DH. Nutritional quality of menus planned for university
restaurants in Brazilian federal universities/Qualidade
nutricional de cardapios planejados para restaurantes
universitarios de universidades federais do Brasil.
Demetra: Food, Nutrition & Health. 2017;12(2):447-
65.

10. Mir-Marqués A, Cervera ML, de la Guardia M. A
preliminary approach to mineral intake in the Spanish
diet established from analysis of the composition of


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

11.

12.

13.

14.

15.

16.

17.

18.

university canteen menus. Journal of Food composition
and analysis. 2012;27(2):160-8.

Ribal J, Fenollosa ML, Garcia-Segovia P, Clemente G,
Escobar N, Sanjuan N. Designing healthy, climate
friendly and affordable school lunches. The
International Journal of Life Cycle Assessment.
2016;21(5):631-45.

Colombo PE, Patterson E, Lindroos AK, Parlesak A,
Elinder LS. Sustainable and acceptable school meals
through optimization analysis: an intervention study.
Nutrition journal. 2020;19(1):1-15.

Torres AF, Moreno-Rojas R, Martos FC. Nutritional
content of foods offered and consumed in a Spanish
university canteen. Nutricion Hospitalaria.
2015;31(3):1302-8.

Mekonnen MM, Hoekstra AY. A global assessment of
the water footprint of farm animal products.
Ecosystems. 2012;15(3):401-15.

Ruini LF, Ciati R, Pratesi CA, Marino M, Principato L,
Vannuzzi E. Working toward healthy and sustainable
diets: The “Double Pyramid Model” developed by the
Barilla Center for Food and Nutrition to raise
awareness about the environmental and nutritional
impact of foods. Frontiers in nutrition. 2015;2:9.

van Dooren C, Aiking H, Vellinga P. In search of
indicators to assess the environmental impact of diets.
The International Journal of Life Cycle Assessment.
2018;23(6):1297-314.

Sluik D, Streppel MT, van Lee L, Geelen A, Feskens
EJ. Evaluation of a nutrient-rich food index score in the
Netherlands. Journal of nutritional science. 2015;4.

Statistical Center of Iran Household, Expenditure and
Income.https://www.amar.org.ir/english/Metadata/Stati
stical-Survey/Household-Expenditure-and-
Income(accessed June 2020)

19.

20.

21.

22.

23.

24.

25.

26.

Gerdessen JC, de Vries JHM. Diet models with
linear goal programming: impact of achievement
functions. Eur J Clin Nutr. 2015;69(11):1272-8.

Eini-Zinab H, Sobhani SR, Rezazadeh A.
Designing a healthy, low-cost and
environmentally sustainable food basket: an
optimisation study. Public Health Nutr. 2020;1-
10. doi:10.1017/S1368980020003729

Hatjiathanassiadou M, Souza SRGd, Nogueira JP,
Oliveira LdM, Strasburg VJ, Rolim PM, et al.
Environmental Impacts of University Restaurant
Menus: A Case Study in Brazil. Sustainability.
2019;11(19):5157.

Strasburg VJ, Jahno VD. Menu of sustainability:
evaluation of water footprint in a university dining
restaurant. Revista Ambiente & Agua. 2015;10(4):903-
14,

Eini-Zinab H SR. Sustainable Diets and Traditional
Local Foods. Iranian Journal of nutrition sciences and
food technology. 2017;12(1):151-9.

Sobhani SR, Rezazadeh A, Omidvar N, Eini-Zinab H.
Healthy diet: a step toward a sustainable diet by
reducing water footprint. Journal of the Science of
Food and Agriculture. 2019;99(8):3769-75.[in persian]

Al-Domi H, Al-Rawajfeh H, Aboyousif F, Yaghi S,
Mashal R, Fakhoury J. Determining and addressing
food plate waste in a group of students at the University
of Jordan. Pakistan Journal of  Nutrition.
2011;10(9):871-8.

Dias-Ferreira C, Santos T, Oliveira V. Hospital food
waste and environmental and economic indicators—A
Portuguese  case  study. Waste  management.
2015;46:146-54.


http://dx.doi.org/10.52547/nsft.16.1.37
http://nsft.sbmu.ac.ir/article-1-3156-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-11 ]

[ DOI: 10.52547/nsft.16.1.37 ]

Iranian Journal of Nutrition Sciences & Food Technology 46
Vol. 16, No. 1, Spring 2021

Analysis of a Campus Lunch Menu for aspects of sustainable diets and Designing a
Sustainable Lunch Menu

Edalati S!, Sobhani R?, Fallah F?, Mohammadi- Renani M?, Tavakoli S°, Nazari H?, Omidvar N**

1- Student Research Committee, Department of Community Nutrition, PhD Candidate of Food and Nutrition Policy, Faculty of
Nutrition Sciences and Food Technology, National Nutrition and Food Technology Research Institute, Shahid Beheshti University
of Medical Sciences, Tehran, Iran

2- Assistant Prof, Nutrition Department, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

3- BSc of Nutrition Sciences, Department of Community Nutrition, Faculty of Nutrition Sciences and Food Technology, National
Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4-*Corresponding author: Prof, Dept. of Community Nutrition, Faculty of Nutrition Sciences and Food Technology, National Nutrition
and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Email: omidvar.nasrin@gmail.com

Received 21 Oct, 2020 Accepted 28 Dec, 2020

Background and Objectives: Due to the importance of food environment of the public dining places in promoting
sustainable diets, the present study was carried out to analyze canteen menu of the School of Nutrition Sciences and
Food Technology sustainability and to develop a sustainable lunch menus.

Materials & Methods: First, nutrition information and quantity per capita of foods served within the last 20 days were
asked from the food service manager of the canteen during the second semester of 2019-2020. The frequency of each
food served, as well as food waste durung their preparation and consumption were recorded. Quantities of carbon, water
and land footprints, costs and nutrient-rich food (NRF) index of the foods in the two menus were calculated. Then, a
sustainable food menu for each two menus was designed in order to minimize water, carbon and land footprints and
cost, as well as maxmizing NRF through goal programming method.

Results: Foods served in Menu 1, had higher mean water (P=0.011), carbon (P=0.001) and land footprints (P=0.022)
and higher costs (P=0.001) but lower NRF (P=0.001), compared to those served in Menu 2. The average daily non-
compostable, compostable and recyclable wastes included 19660, 6320 and 9010 g, respectively. Replacing the
sustainable food menu designed for Menu 1 could decrease carbon, total water and land footprints and costs by 10, 13,
22 and 6%, respectively, and increased the NRF profile by 8%. Furthermore, replacing the sustainable menu designed
for Menu 2 could result in 25, 23, 27 and 28% decreases in carbon, total water and land footprints and costs,
respectively, and increased the NRF profile by 23%.

Conclusion: Replacement of the current menus with sustainable ones and planning to decrease food wastes are
recommended to achieve national targets of resistive economy and sustainable development and to promote sustainable
diets.

Keywords: Sustainable food menu, Sustainable diet, Water footprint, Carbon footprint, Land footprint, Goal
programming, Nutrient rich food-9 (NRF-9)
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